In 1992 the medical colleges of The Royal London and St Bartholomew's hospitals launched a new curriculum in which basic medical sciences were to be integrated with early exposure to clinical medicine in the first phase. The curriculum was to be modular and integrative, combining clinical and medical-science-based teaching of body systems, rather than the traditional teaching by departmental discipline.
INTRODUCTION
People take note of the nutritional advice given to them by doctors; but few doctors feel they have had sufficient training in nutrition. The need for doctors to have a sound knowledge of nutrition is acknowledged both in preventive medicine and in therapeutics16. Nutrition provides an important example of how medicine should be oriented to the whole patient and how not all therapeutic management needs to be drug-based.
After publication of the Health of the Nation in 1992, the Government's Nutrition Task Force produced a document7 stressing the need for a structured approach to nutrition education for health professionals which includes recommendations for a core curriculum applicable to disciplines other than dietetics and including medicine. Yet there is a laudable resistance within medical colleges to adding more courses to an already overburdened medical curriculum. In 1992 the medical colleges of The Royal London and St Bartholomew's hospitals launched a new curriculum in which basic medical sciences were to be integrated with early exposure to clinical medicine in the first phase (first five terms), and there were to be no more than two lectures per day. There were to be additional clinical demonstrations and an emphasis on practical work and self-directed learning. The new course was to be modular and integrative, combining clinical and medical-science-based teaching of 'Rank Department body systems, rather than the traditional teaching by departmental discipline (e.g., anatomy, physiology).
We describe here the inception, content, and evaluation of a 7-day course on nutrition which was developed as part of the new curriculum, in the hope that it will help others about to embark on a similar exercise. Box I lists the general aims of the course.
PLANNING THE COURSE
The then nine groups of medical schools of the University of London were invited in November 1990 to a 2-day round-table meeting to discuss and modify a draft curriculum produced from early experience. Each medical school was invited to nominate a 'pre-clinical' and 'clinical' Box 1 Aims of the course To improve knowledge of nutrition, particularly in relation to dietary requirements for health, the consequences of poor dietary intake and the importance of nutrition in the management of disease To enable students to gain experience of recording, devising and analysing diets and to understand principles of dietary assessment and the implications of using recommended nutrient intake figures for dietary evaluation To help students appreciate the circumstances in which nutritional therapy is an essential part of patient management and referral to a dietitian is important representative. In the event 13 representatives of seven of the schools attended with two unrepresented. Invitees also included representatives of the American consensus, the WHO and the Nordic Federation. The contributors are listed in the acknowledgments. Several points arose from this meeting. First, there was no clear demarcation for nutrition teaching because it overlaps with many different subjects. It was to be concerned with the whole body rather than any particular organ system or tissue; to be about balance, turnover, requirements and metabolic adaptation; and to encompass diets, foods and nutrients. These concepts, if not taught as nutrition, would not be covered elsewhere in the medical course.
Second, there was no clear indication of how many hours should be devoted to nutrition in the undergraduate medical curriculum-but the American experience suggested that 35-40 was appropriate.
Third, though there was much to be said for an integrated approach to teaching nutrition, particularly in relation to the clinical subjects, it was accepted that an identifiable nutrition course was necessary, probably sited towards the end of the first two years of medical training. Such a course should encourage the subsequent 'vertical integration' of nutrition with clinical and other subjects. The nutrition module should itself be integrative, combining biochemical, physiological, epidemiological and clinical skills. It must be seen to be clinically relevant; clinicians and dietitians should be actively contributing.
Fourth, the professional educationalists at the meeting stressed the need for modules to have aims and objectives. These should be couched in direct language indicative of the skills the students should acquire from the course. They should be the basis of targeted assessment.
Fifth, every teaching method had advantages and disadvantages. This seemed to underline the need to use several methods in any course and not to rely too heavily on any particular approach. For example, lectures may be a good way of introducing concepts but have the disadvantage that students might have to be passive listeners rather than active participants. Practicals could be a more appropriate way of learning about food and diet constituents but balance studies dependent upon urine and stool collections were probably undesirable, not only for logistical reasons but also because changes might be difficult to achieve within time frames appropriate to student practicals. Self-directed learning could be effective but needed close guidance; interactive computer-based sessions could help. Videos and CD-ROM had considerable potential but depend on large inputs of time for initiation and updating. There was considerable support for pooling teaching resources (teachers, slides, videos, multiple-choice questions, for example) across medical schools. More could be done to encourage clinical bedside nutritional teaching probably beyond the confines of the named module, and such sessions should be planned and have objectives.
Sixth, in the USA a consensus had been reached about the topics to be taught8. These corresponded well with our draft plan and the course offered at the University College and Middlesex Hospitals Medical School. Participants were invited to identify the topics which they thought should have priority and these are shown in Box 2. Seventh, assessment should be both formative, to help students target their learning and tutors their teaching, and summative, to assess the success of the students and the course. Summative assessment was seen as an important way of encouraging appropriate learning among students. Assessment should be tailored to the educational objectives, but was confined by university and college regulations.
Eighth, modern educational methods favour smallgroup teaching but modern medical schools have been made larger to obtain economies of scale and many courses have to cope with 200-300 students. For small-group teaching this implies close coordination of a large number of variously skilled tutors and probably requires pre-course 'tutor guidance' sessions. Practicals might require 15-20 tutors simultaneously. This would present major difficulties for small nutrition units, given the task of introducing the subject, unless they could recruit outside helpers, particularly dietitians, with the necessary skills and knowledge. Box After this meeting, a curriculum for a 7-day course was devised and given in the fifth term of the London/St Bartholomew's undergraduate medical course. Over the 4 years it has been given, the course has evolved subtly, though the basic format has been retained. The Appendix gives the timetable and the teaching objectives for the course in January 1995. These are provided for the students, together with lecture handouts and details needed for the practical, in a collated course document. Students learn through lectures, clinical demonstrations, a large-scale practical using computer-based dietary assessment and dietary manipulation and student-led small-group presentations based upon the practical. Students are assessed informally by their group tutors on the basis of their attendance and whether or not they make outstandingly good contributions to the oral presentation in the tutorial session.
There is a computer-based exercise in the shape of a formative self-assessment by 50 multiple choice questions, which are attempted at the beginning of the course by groups of students working together. The intention is to stimulate discussion and raise awareness among the students about what they already know and their weaknesses. It provides a framework, as do the teaching objectives for selfdirected learning. The computer questionnaire is repeated at the end of the course; and, after completion, the correct answers are provided so that, again, discussion is stimulated. Formal summative assessment is by written examination supported by viva voce examination for borderline students and those being considered for honours or distinction.
Tutors are recruited from interested dietitians, principally from the Trust, but of necessity (and to the course's advantage) from wider afield. Lectures and clinical demonstrations are principally from the Department of Human Nutrition and the Trust nutrition team, but are supported by contributions from other departments and from other undergraduate and postgraduate teaching institutions.
The practical
Groups of 16 students meet the tutor who explains how to record dietary intake and analyse it with a computerised version of Microdiet. Students are put into pairs and assigned to one of the clinical problems shown in Table 1 . Together they predict the dietary needs of a patient of the same gender as the student but otherwise of the characteristics given in the table, calculating the energy requirement and what modifications might be desirable in the context of the clinical scenario presented.
One of the pair is assigned to be the patient and follow the diet for 24 h; one acts as control and keeps a record of his or her own unaltered diet for comparison. The diet records are analysed on computer by the students with help from the tutors. Special attention is given to the extent by which the diet of 'patients' differs from that of controls in terms of food and nutrients. The group of 16, supervised by their tutor, make presentations at a summarizing tutorial of how they assessed requirements, how they modified the diet for the various clinical scenarios, how modification of one nutrient's intake affected the intake of others, what it was like taking such a diet (albeit for just 24 h), and the limitations of dietary assessment. EVALUATION Regular and extensive evaluation is one of the features of the new curriculum. The routine that has been adopted throughout phase 1 is to use questionnaires which ask students to respond to a series of questions or statements on a five-point Likert-type scale. Answers can be entered directly onto University of London multiple-choice-questionnaire answer sheets which are optically scanned. As the course has developed, so the aspects being evaluated have changed. However, the evaluations in 1994 and 1995 Multiple sclerosis, visual problems covered almost the same areas and their findings are summarized here. There were 139 replies in 1994 and 112 in 1995.
General aims of the course
In both years, most of the students indicated that the aims set out in the module handbook and given in Box 1 had been completely or reasonably fully achieved. 13 students in 1994 and just one in 1995 gave dissenting responses to this item. Most students (89 in 1994 and 87 in 1995) felt that they learned at least a satisfactory amount from the course. Students felt that the module was successful in enabling them to understand the principles of nutrition and they also reported that they would be able to relate their knowledge of nutrition to other modules in the course.
Learning objectives
All elements of the curriculum have specific learning objectives set out in the module handbooks. In this module, students in 1994 gave a range of views about how clear the objectives had been, with 19 giving ratings of less than 'satisfactory'. The situation had improved somewhat by 1995 when 13 rated the clarity of the objectives (given in the Appendix) as less than satisfactory (D) and 59 (45 the year before) giving A or B ratings. There was also a range of opinion about whether the objectives were comprehensive in their detail, though most felt they were, and adequately covered (here again most students reported that they were).
Lectures
The policy throughout the medical and dental curricula is that there should be a maximum of two lectures per day, and that each should be no longer than 45 mmn. Evaluations have shown this to be popular with staff and students. However, more important than its popularity has been the effect this has had in improving the quality of the lectures, many of which are now judged to be of a very high standard. This improvement can be traced as the module has developed over the 4 years. Lecturers often derive encouragement from the good feedback they receive through the evaluation.
Practical aspects of the course
Reducing the number of lectures has allowed more time for active learning methods to be used, which are well established to be more effective than the passive acquisition of information. The nutrition module has three such components-a computer-based practical, four clinical demonstrations, and a self-directed learning task. All are supported by informal discussions within tutorial groups. Ratings for the practical exercise have improved over the years and are now generally high. Clinical demonstrations are appreciated. They are well attended (every student completing the nutrition module evaluation in both 1994 and 1995 had attended them) and students report them to be useful, relevant and interesting. The computer exercise is particularly popular.
Assessment
The results of the computer-based formative multiple choice questionnaire, completed at the beginning and the end of the course by groups of students working together before the correct answers have been supplied, are not routinely kept, but were kept for the first year of the course and afford some indication of the increasing knowledge of the students as a group. The MCQ is of 50 questions with five options of which one is correct. Before the course 50.6% of answers were correct, after the course 71.3%. No questions were 100% correct before the course while eight were 100% correct after the course.
DISCUSSION
Students identify a subject or course 'useful' on the basis of a desire for knowledge relevant to the overall purposes of their training and especially by how much it will enable them to pass an examination. Educationalists tend to view lectures with scepticism because they usually put students in a passive role rather than the more active one engendered by personal enquiry and problem solving. Many students, none the less, seem to favour this role. While emphasis remains on traditional written exams, there will remain conflict between what students and educationalists perceive as appropriate. A substantial minority of students assiduously attend lectures while avoiding practical, problem-solving activities; they are over-represented among those doing poorly in summative examination. For a vocal few, the more didactic the lecture the better it is-it is the easiest way to recycle facts learnt by rote onto an examination answer sheet. Examination answers are sometimes so strikingly close in wording to lecture slides or notes that there must be doubt to exactly what learning process has taken place. We should like to see examinations encompass practical procedures and skills such as nutritional assessment and we expect to include such approaches soon.
The overloading of curricula with facts is widely appreciated to be counterproductive to effective medical education; rather we should be seeking to foster through a sense of enquiry an ability to gather relevant information and to use it critically9. This module cannot itself produce nutritional experts; rather, it can provide the base on which a deeper knowledge can be built. However, self-directed learning (SDL) remains problematical within the curriculum in general, with student participation and achievement extremely variable. This is partly because of the variability in the tutorial support and partly because SDL is not perceived to count towards the final marks. Therefore, although most practical aspects of the course are now well developed and receive favourable evaluation, SDL needs further attention.
The concept of clinical nutrition needs definition. To some it implies the therapeutic delivery of artificial nutrition; to others it implies all aspects of nutrition, whether therapeutic or preventive, which are of clinical relevance. We adhere to the second view, preferring to use the term nutrition support for the former. We believe that the larger subject must be the basis for undergraduate teaching; the Nutrition Task Force7 suggested that such teaching could be under the broad headings Principles of Nutritional Science, Public Health Nutrition, and Clinical Nutrition and Nutritional Support.
We have presented here a course that tackles all these areas, adheres to some principles agreed by a wide group of those involved with nutrition training in medical education, and works in practice.
APPENDIX Timetable and learning objectives for nutrition module
The first day is shown in full, as it appears in the students' coursebook which includes the teaching objectives for each session. The students are thus provided with a full list of teaching objectives for the course. For the purposes of this paper the remainder of the course's teaching sessions are represented by title only. A full version, including the teaching objectives, is available from Dr Powell-Tuck. MONDAY 
lam-12 noon
Lecture: Diet and health 1 Describe the principles on which dietary reference values for food, energy and nutrients for the United Kingdom are based, and ways in which they can be used 2 Discuss critically the evidence concerning the association between dietary fat (particularly saturated fat), sugar, salt, fibre, and alcohol, and cardiovascular disease, hypertension, bowel disease, dental caries and cancer WEDNESDAY 2 9 am-10 am Lecture: Vitamin deficiency and toxicity 10 am-11 am Lecture: Vitamins as cofactors Formative computer-based multiple choice questionnaire in groups: repeat of day 1 and then supply of answers.
